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DETAILED ACTION 

Election/Restrictions 

1. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-18, drawn to a structure of a Micro-electromechanical System 
module and its interconnection, classified in class 257, subclass 680. 

II. Claim 19-22, drawn to a wireless device, classified in class 455, subclass 
121. 

III. Claim 23-26, drawn to a method of receiving and transmitting through an 
RF-Switch Array, classified in class 333, subclass 644. 

2. The inventions are distinct, each from the other because: 

3. Inventions I, N and III are related as product and process of use. The inventions 
can be shown to be distinct if either or both of the following can be shown: (1) the 
process for using the product as claimed can be practiced with another materially 
different product or (2) the product as claimed can be used in a materially different 
process of using that product (MPEP § 806.05(h)). In the instant case, the invention III 
is the process of receiving and transiting a RF signal through a module and outputting 
the signal from the module. This process of using the product can be practiced with a 
system which is not neccesary containing the claimed MEMS RF switch module. 
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4. Inventions II and I are related as combination and subcombination. Inventions in 
this relationship are distinct if it can be shown that (1) the combination as claimed does 
not require the particulars of the subcombination as claimed for patentability, and (2) 
that the subcombination has utility by itself or in other combinations (MPEP § 
806.05(c)). In the instant case, the combination as claimed does not require the 
particulars of the subcombination as claimed because it does not need a seal ring for 
patentability. The subcombination has separate utility such as the ceramic cap. 

5. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, and the 
search required for each invention is not required for other inventions, restriction for 
examination purposes as indicated is proper. 

6. During a telephone conversation with applicants' attorney, Mr. Anthony H. Azure 
on 22 July 2005 a provisional election was made without traverse to prosecute the 
invention of group I, claims 1-18. Affirmation of this election must be made by applicant 
in replying to this Office action. Claims 19-26 are withdrawn from further consideration 
by the examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 

7. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
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remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Specification 

8.. The disclosure is objected to because of the following informalities: The use of 
word "cap" for reference 104 through out the specification is misleading because: 

(a) Reference 102 is named as "MEMS die". A die can be technically considered 
as an independent completed component. Therefore, reference 104 can be interpreted 
as an interposer. v 

(b) As shown in figure 1 , the "cap section" is actually a layer or a substrate 
sandwiched between the die and the printed circuit board, therefore it is also technically 
considered as an interposer. 

(c) The MEMS die can be considered as an IC chip. The cover on top of an IC 
chip can also be considered as a cap. Therefore, identifying intermediate portion (104) 
as a "cap" is misleading. 

Appropriate correction is required. 

Claim Objections 

9. Claims 1-7 are objected to because of the following informalities: 

In claims 1-3 and 6, the "at least one via" must be changed to "a plurality of vias", 
in order not to contradict with the dependent claims 4 and 5 where three vias are. 
required. 
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In claims 1-4, the "at least one contact" must be changed to "a plurality of 
contacts", in order not to contradict with the dependent claim 5 where three contacts are 
required. 

In claim 6, the "a first via" is confusing. Is this the same "at least one via" 
mentioned in claim 1? Examiner assumes not. 

In claim 7, the "a second via" is confusing, because claim 1 recites one vertical 

via. 

Appropriate correction is required. 

1 0. Claims 1 0-1 8 are objected to because of the following informalities: 

In claims 10-13 and 16-18, the "at least one vertical via" must be changed to "a 
plurality of vertical vias", in order not to contradict with the dependent claim 14 where 
three vias are required. 

In claim 16, the "a first vertical via" is confusing. Is this the same "at least one 
vertical via" mentioned in claim 10? Examiner assumes not. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

1 1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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12. Claims .1-8 and 10-17 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Huang et al. (U.S. Patent 6,384,353). 

Regarding claim 1, Huang et al. discloses an apparatus comprising a Micro- 
electromechanical System (MEMS) module including: 

(a) at least one MEMS device 100, see figure 5 and abstract; and 

(b) a plurality of contacts 127, 129, and 130 mounted to a bottom of the MEMS 
module, see figure 5 and column 2, lines 52-54; and 

(c) A plurality of vias 140 pass vertically through a portion of the MEMS module 
to electrically couple the at least one MEMS device to the contacts, see figure 5 and 
abstract. 

Regarding claim 2, Huang et al. discloses a MEMS device 100 comprising RF 
switches array 124 including at least one switch, see figure 5, column 2, lines 63-64. 

Regarding claim 3, Huang et al. discloses input and output terminals 122 and 
actuation terminals 121 each electrically coupled to the MEMS device 100, see figures 5 
and 6 and column 3, lines 2-5. 

Regarding claim 4, Huang et al. discloses the input terminal 122 electrically 
coupled to a first via of the plurality of vias 140, the output terminal 122 is electrically 
coupled to a second via of the plurality of vias 140, and the actuation terminal 121 is 
electrically coupled to a third via of the plurality of vias 140, see figure 4 and column 2, 
lines 62-67 continuing column 3 lines 1-6. 

Regarding claim 5, Huang et al. discloses the first via is electrically coupled to a 
first contact of the plurality of contacts 130, the second via is electrically coupled to a 
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second contact of the plurality of contacts 130, and the third via is electrically coupled to 
a third contact 127 mounted to the bottom of the MEMS module, see figure 4 and 
column 2, lines 52-55. 

Regarding claims 6 and 7, as shown in figure 6, Huang et al. discloses a trace 
ring 134 to couple the MEMS device 100 to a first via of the vias 140 and the trace ring 
surrounds at least a portion of the MEMS device to allow a signal to transit the MEMS 
module using a second via of the plurality of vias without crossing the trace ring. 

Regarding claim 8, Huang et al. discloses a seal ring 1 13 to encapsulate the 
MEMS device between protective cap 150 and the bottom cap 110, see figures 5 and 6 
and column 3, lines 55-57. 

Regarding claim 10, Huang et al. discloses a Micro-electromechanical System 
(MEMS) Radio Frequency (RF) switch module comprising: 

(a) a MEMS die 100 including RF switches array 124, see figure 5, column 2, 
lines 62-64; and 

(b) a cap section 110 coupled to the MEMS die, the cap section 110 including at 
least one vertical via 140 to pass through the cap section, see figures 4 and 5, column 
2, lines 36-37, and column 2, lines 43-46. 

Regarding claim 11, Huang et al. discloses the cap section 110 which is 
coupled to the MEMS die by a seal ring 113, see figures 5 and 6 and column 3, lines 
55-57. 

Regarding claims 12 and 13, Huang et al. discloses the cap section 1 10 which 
can be made of silicon or ceramic, see column 1, lines 23-25 and lines 45-48. 
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Regarding claim 14, Huang et al. discloses an input terminal 122 electrically 
coupled to one of the RF switches array 124 and to a first via of the plurality of vias 140, 
the output terminal 122 is electrically coupled to the RF switche array 124 and to a 
second via of the plurality of vias 140, and the actuation terminal 121 is electrically 
coupled to the RF switches array 124 and to a third via of the plurality of vias 140, see 
figure 4 and column 2, lines 62-67 continuing column 3 lines 1-6. 

Regarding claim 15, Huang et al. discloses a plurality of MEMS switches array 
124 on surface 112 of the cap 110. It is inherently that each RF switch array needs a 
separate input and a separate actuation terminal for controlling the RF switch array and 
only one output terminal is needed for transmitting a RF signal to an antenna. 
Therefore, a second RF switch array must be electrically coupled to a second input 
terminal of the plurality of terminals 122 and to a second actuation terminal of the 
plurality of terminals 121 , and the output of the second RF switch array is also 
electrically coupled to the output terminal of the first RF switch array, see column 2, 
lines 62-64. 

Regarding claims 16 and 17, as shown in figure 6, Huang et al. discloses a 
trace ring 134 to couple the RF switch array 124 to a first via of the vias 140 and the 
trace ring surrounds at least a portion of the RF switch array 124 to allow a signal to 
enter or exit the MEMS RF switch module by way of a second via of the plurality of vias 
without crossing the trace ring. 

Claim Rejections - 35 USC § 103 
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13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

15. Claims 9 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Huang et al. in view of Hinzel et al. (U.S. Patent 6,559,530). 

Regarding claims 9 and 18, Huang et al. teaches all the limitations of this 
claimed invention including the plurality of contacts 127, 129, and 130 for connecting to 
a non-MEMS module. However, Huang et al. failed to disclose or teach the printed 
circuit board (PCB). 

Hinzel et al. disclosed RF MEMS switch devices 50 with a PCB 56; see figure 3b, 
column 3, lines 43-45. 

It would be obvious to one of ordinary skill in this art at the time of invention to 
have made a PCB connecting to the MEMS of Huang et al. for the functioning of the 
device as taught by Hinzel et al. 

Citation of Relevant Art 
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16. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

Schaper et al. (Pub. No.: US 2005/0006738) discloses a structure and process 
for packaging RF MEMS and other devices. 

Tilmans et al. (Pub. No.: US 2002/0000649) discloses a method of fabrication of 
a microstructure having an internal cavity. 

Ma et al. (U.S. Patent 6,852,926, U.S. Patent 6,673,697, and U.S. Patent 
6,903,452) discloses a packaging microelectromechanical structures. 

Song (U.S. Patent 6,511,894) discloses a MEMS relay and method of fabricating 
the same. 

Degani et al. (U.S. Patent 6,396,71 1 ) discloses interconnecting micromechanical 
devices. 

Curtis et al. (U.S. Patent 6,914,323) discloses a method and apparatus for 
attaching getters to MEMS device housing. 

Conclusion 

17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoa C. Nguyen whose telephone number is 571-272- 
8293. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kammie Cuneo can be reached on 571-272-1957. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Hoa C. Nguyen 
26 July 2005 
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